Structure description
The methylerythritolphosphate (MEP) pathway is an essential enzymatic pathway for the biosynthesis of isoprenoid precursors present in most bacteria, some protozoa and plants (Persch et al., 2015; Frank & Groll, 2017; Hunter, 2007; Masini & Hirsch, 2014; Odom, 2011; Hale et al., 2012) . Inhibition of enzymes from this pathway has tremendous potential to generate new anti-infective agents or herbicides (Frank & Groll, 2017; Witschel et al., 2013) . The enzyme 2-methylerythritol 2,4-cyclodiphosphate synthase (IspF) is present in the MEP pathway (Zhang et al., 2013 , Geist et al., 2010 , Crane et al., 2006 . Recently, bis-sulfonamides of ortho-phenylenediamine have been shown to have micromolar inhibitory activity against IspF from Arabidopsis thaliana, Plasmodium falciparum, or Burkholderia pseudomallei (Thelemann et al., 2015) . In our quest to discover inhibitors of IspF, we synthesized a series of sulfonamide and bis-sulfonamide analogs of 2-aminobenzthiazole that would be capable of binding to the zinc ion of the IspF enzyme. This work resulted in the synthesis of the title compound.
The title compound, shown in Fig. 1 , is closely related to a ditosylated 2-iminobenzothiazole (Castanheiro et al., 2017) with the two methyl groups on the two phenyl groups replaced by chlorine. However, there are significant structural differences data reports between the structures of the two compounds. The title compound crystallizes in the space group P1, whereas the methyl compound crystallizes in P2 1 /c. Furthermore, the phenyl rings of the title compound lie on one side of the iminobenzothiazole plane, whereas they are on the other side in the methyl compound, as shown in Fig. 2 . The torsion angles C31-N32-S2-C24 and C31-N1-S1-C14 in the title compound are À57.91 (16) and À122.8 (2) , respectively. The corresponding torsion angles of the methyl compound are 60.9 (2) and 107.2 (2) , respectively. Weak non-classical hydrogen bonds of the type C-HÁ Á ÁO (Table 1) consolidate the molecular packing in the crystal (Fig. 3 ).
Synthesis and crystallization
2-Aminobenzothiazole (0.98 mmol) was dissolved in methylene chloride (5 ml) and pyridine (3.8 mmol) in an ice bath. 4-Chlorobenzenesulfonyl chloride (1.0 mmol) was added while stirring, and the reaction was allowed to come to room temperature. The reaction was monitored by TLC, and after 18 h the mixture was concentrated and the remaining solution in pyridine was extracted with water (100 ml) and ethyl acetate (80 ml). The organic layer was washed with brine (30 ml) and dried over anhydrous sodium sulfate. The combined extracts were concentrated to obtain the crude product, which was chromatographed (1: 2 v/v ethyl acetate/ hexane) to yield the title compound (0.11 mmol, 11%). The material was recrystallized from a CDCl 3 solution.
Figure 2
The molecular conformations of the title compound (left) and the methyl analog (right). The two phenyl groups of the title compound are above the plane of the iminobenzothiazole rings (the plane of the paper), while they are below the plane in the methyl analog. Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x À 1; y; z; (ii) x; y À 1; z.
Figure 3
Packing of the title molecules viewed down the b axis. The white, grey, blue, red, yellow and green spheres are H, C, N, O, S and Cl atoms, respectively. Computer programs: SMART and SAINT (Bruker, 1999) , SIR97 (Altomare et al., 1999) , SHELXL2016 (Sheldrick, 2015) , XP in SHELXTL (Sheldrick, 2008) , Mercury (Macrae et al., 2006) and publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level.
data-1
IUCrData ( Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.37024 (8) 0.03706 (7) (7) −0.0039 (7) −0.0014 (6) C33 0.0310 (9) 0.0351 (10) 0.0352 (10) 0.0003 (7) −0.0014 (7) −0.0028 (8) C34 0.0455 (11) 0.0394 (11) 0.0405 (11) 0.0004 (9) −0.0046 (9) 0.0032 (9) C35 0.0461 (11) 0.0517 (12) 0.0360 (11) −0.0025 (9) −0.0092 (9) 0.0039 (9) C36 0.0457 (11) 0.0500 (12) 0.0393 (11) −0.0057 (9) −0.0077 (9) −0.0063 (9) C37 0.0420 (11) 0.0370 (10) 0.0441 (11) −0.0045 (8) −0.0067 (9) −0.0049 (9) C38 0.0303 (9) 0.0357 (10) 0.0367 (10) −0.0017 (7) −0.0033 (7) 0.0008 (8) Geometric parameters (Å, º) S1-O11 1.4252 (18) C21-C26 1.370 (4) S1-O12 1.4331 (18) C21-C22 1.375 (4) S1-N1 1.6244 (18) C22-C23 1.374 (3) S1-C14 
